SUMMARY The case of a man with a right hemisphere lesion and with evidence of left-sided visuospatial neglect is reported. On a variety of verbal and nonverbal tasks his performance was significantly modified by information implicit in stimulus configurations. Neglect deficits were present on tests involving spatially distinct or meaningless stimulus arrays but almost absent when stimuli were continuous or meaningfully integrated.
Theories of neglect can be divided into two broad groups which may be referred to as "peripheral" and "central". The former emphasise a deficit in sensory processin-(hemianopia or other somato-sensory/ motor impairment) whereby inadequate information is conveyed to one hemisphere.'2 It is widely recognised that such theories do not provide adequate accounts of neglect since sensory deficits are not necessary or sufficient for its manifestation.34 Central theories of neglect can be subdivided into those focussing on inadequate arousal or distribution of attention>' and those attributing neglect to faulty central representations of the stimuli themselves. 8 The relative superiority of one central theory over the others is the subject of current debate. However, the problem of weighing their relative merits can be circumvented by taking the view that, rather than being rivals, all these theories have their place in accounting for the multiplicity of neglect phenomena. Indeed neglect may be manifested in a wide variety of forms ranging from "global" to very discrete and taskspecific deficits. Patients with global forms of neglect often show not only complete unawareness or inability to respond to all stimuli contralateral to the lesion but their inattention deficits may extend to one half of their own bodies.9 On the other hand, task specific neglect deficits are by definition under stimulus control and result in multiple fractionations and dissociations. For example, a patient may show neglect at a single word level (neglect dyslexia) but no other type of spatial neglect, even when reading a text.'0 Another patient may present with a right-sided visuospatial neglect but left neglect dyslexia." Recently a further dimension of neglect phenomena has been advanced by Marshall and Halligan'2 in their report on a patient with tacit awareness of left space despite her explicit denial of any stimulus to her corresponding hemifield.
The principle underlying the selectivity of neglect in the present case would appear to be different to other cases already documented. Our patient's performance was significantly modified on a variety of verbal and nonverbal tasks by semantic information and plausible expectations about stimulus configurations. Thus neglect deficits were present on tests that involved spatially distinct stimuli or meaningless stimulus arrays but significantly attenuated when stimuli were continuous or meaningfully integrated. The results are divided into three sections. The first section presents his performance on tests employing discontinuous and relatively meaningless stimuli. The second reports tasks using spatially continuous and meaningfully integrated stimuli. The third section refers to tests of his reading skills. point to each object named by the examiner in semi-random order. He was able to locate all the objects with a mean time of3 5s for items on the right ofthe midline and 29 7s for items on the left of the midline.
2 Line bisection (26 July 88). The stimuli consisted of eight horizontal straight lines of different lengths on a page'8 and the patient was asked to bisect each line in turn. The average mean deviation to the right from the centre was 8 5 cm (range 3-5 cm-10-4 cm) or 42% of length of line (excluding two lines on the left of the page that he missed altogether) (figure 1). His line bisection a month later, on 24 August 1988, continued to show considerable neglect on the left for this type of stimuli with a mean deviation to the right from the centre of 5 5 cm or 25 9% of line.
3 Dot counting (2 August 88). The stimuli consisted of arrays of 5-9 random dots on index cards and arranged with a maximum dispersion of 5.5 cm. The patient was instructed to count the dots on each card. He counted correctly only one out of the ten arrays of dots. He was asked to point to each dot while counting them and it became apparent that his poor performance was due to a neglect phenomenon in that he consistently underestimated the number of dots in the array.
4 Naming non-interactive, separatedsilhouettes (5 August 88). The test consisted of a series of five black silhouettes mounted on white cards on a straight line and at a mean distance of2 75 mm (range 2-0 mm-4-0 mm) from each other. The patient was asked to name all the silhouettes on each card (figure 2e). He was able to name the stimuli correctly only in 14/22 cards, thus omitting to report several figures on the left. 5 Copying geometric designs (26 July 88). The task required the patient to copy a series of three geometric designs from The Visual Retention Test.'9 Each stimulus array consisted oftwo large and one small figure. The patient consistently drew only the figure on the right of each array, regardless of its size (figure 3b). When required to copy only two separated geometric designs his performance was similar ( figure 3a) . wayside as "quayside"). He also read correctly 9/10 addditional, single, hand-written words which were both long and of low frequency (for example, procrastination, belligerently).
3 Sentences (8 August 88). Twenty meaningful sentences, each consisting of seven high frequency words, were constructed. Twenty comparable sentences were also made and rendered meaningless by changing their word order (Appendix 1). Each sentence was typed on a separate card and lower case letters were used throughout, including the initial word of the sentence. The two kinds of sentences were presented in blocks of ten using an ABBA design. Significantly, similar dissociations were observed in his performance on reading tasks. In spite of the fact that paralexic errors affecting the beginnings of words is common in patients presenting with gross neglect, the patient showed no evidence of neglect dyslexia. Arguably, the constituent strings of letters of even compound words provide an integrative type of stimulus in the sense that a word as a whole has a distinctive meaning. In contrast, his prose reading was very impaired. Continuous text words in the right hemifield (to which his attention was invariably first drawn) may appear as a "random" set and therefore act as non-integrative and meaningless stimulus array. When we subsequently attempted to manipulate the degree of randomness of words by using meaningful and non-meaningful sentences or reading material with different approximations to English, the results were consistent with those of the earlier experiments; that is, the greater the meaningfulness of the word strings the fewer word omissions were observed.
The question arises whether the patient's left-sided neglect for discontinuous and/or meaningless stimuli could have been due to a failure to compensate for his left dense hemianopia. The main evidence against this argument is his good performance on tasks which, from a purely 'sensory' point of view, are far more difficult than other tasks in which he failed. Thus he described entirely satisfactorily interactive figures with substantial gaps between them but he had difficulty in perceiving non-interactive silhouettes with much smaller gaps between them. Further evidence against an explanation of his neglect deficits in terms of a faulty sensory input is provided by the results of the tests in which the meaningfulness of the reading material was manipulated. Clearly the dissociation in his performance with the meaningful and meaningless material could not have been predicted by a purely sensory explanation of his neglect deficits.
Can "central" theories of neglect account for the observed phenomena? First, we considered the theory by Bisiach et a/8 which argues that neglect is caused by an inability to construct or assess adequately visual representations of stimuli. This theory has been very influential and seems to account for a wide range of neglect phenomena in external space (for example, copying of a drawing) as well as internal space (for example, imagery tasks). However, contrary to the theory put forward by Bisiach et al the patient's performance across tasks suggested integrity in his constructions of internal representations of stimuli. For This formulation leads to a postulation of a type of neglect in which disengagement ofa patient's attention from his ipsilateral hemifield to the contralateral hemifield can be achieved on the basis of cues and an interpretation of the information present in his good Kartsounis, Warrington hemispace. An active process of this type would require a 'comparator' in which the information initially perceived on the non-affected hemispace is matched to central stored representations of stimuli. The comparator would then modulate a patient's searching behaviour so that whole familiar objects and units ofverbal material, including 'chunks' ofmeaningful strings of words, can be processed.
The range of impairments which are grouped under the concept of neglect clearly constitutes a heterogeneous class of deficits. It is also widely recognised that a wide variety of brain structures seems to underlie neglect phenomena2", and, to date, the knowledge on the precise mechanisms involved in different types of neglect is limited. It would be premature to speculate on the neural substrates of the neglect phenomenon reported here.
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